There are rich annual wild soybean (Glycine soja) resources in Southern China, which are the progenitor of cultivated soybean. To evaluate the genetic diversity and differentiation of G. soja in Southern China, we analyzed allelic profiles of 141 annual wild soybean accessions from Southern China and 8 core wild soybean accessions from Northern China by using 41 simple sequence repeat (SSR) markers and 18 Sequence-related amplified polymorphism (SRAP) primer combinations. The 41 SSR markers produced a total of 421 alleles (10.27 per locus) with a mean of gene diversity of 0.825 (Simpson index) and 1.987 (Shannon-weaver index). The 18 SRAP primer combinations detected a total of 90 polymorphism bands (5 per primer combination) with a mean of gene diversity of 0.918 (Shannon-weaver index). SSR and SRAP markers detected 43 and 5 rare alleles in 149 wild soybeans, respectively. The wild soybeans from Fujian province showed the highest genetic diversity with Shannon-weaver index of 1.837 (by SSR) and 0.803 (by SRAP), and the highest allelic richness with an average of 8.8 alleles per locus and the most number of rare alleles of 0.68 per locus based on SSR data. An analysis of Molecular Variance (AMOVA) analysis showed that significant variance did exist among Hunan, Fujian, Guangxi and Northern China subpopulations based on SSR and SRAP data. The unweighted pair-group method of the arithmetic average (UPGMA) cluster analysis indicated that the wild soybeans from Fujian province occurred in different clusters based on both SSR and SRAP data. The above results indicated that Fujian province could be the major center of genetic diversity for annual wild soybean in Southern China. In addition, Mantle test showed there was a weak positive linear correlation (r = 0.25) between SSR and SRAP analysis in the study.
Introduction
Annual wild soybean (Glycine soja Sieb. et Zucc.), the progenitor of the cultivated soybean (G. max (L.) Merr.), is distributed in China, Korea, Japan and the far eastern regions of Russia. The horizontal distribution in China is from 53˚ to 24˚ north latitude and from 135˚ to 97˚ east longitude [1] . China has the most abundant germplasm resources of wild soybeans in the word, currently, about 7000 wild soybean accessions had been collected and preserved in National germplasm Bank of China, accounting for more than 90% of the world saving, and still considerable wild soybeans are being collected in various regions [2] . During the long term of evolution, wild soybeans accumulated a wide range of variation to adapt to the geographic, abiotic and biotic environmental conditions. G. soja and G. max are cross compatible and can produce fertile offspring. Therefore, the wild soybean germplasm is a rich gene pool for improvement of resistances and tolerances to biotic and abiotic stresses of cultivated soybean and can used in breeding research of high yield and high protein content.
The genetic diversity of annual wild soybeans has been studied using morphological traits [3] [4] [5] , isozymes [6] , RFLP [7, 8] , RAPD [9, 10] , SSR [11] , ISSR [12] etc.. G. soja has a higher genetic diversity than G. max, and many rare variants have been lost throughout the domestication process of G. soja [13, 14] . Through SSR markers and morph-biological methods, Wen et al. [11] found the genetic diversity of G. soja was much higher than that of its cultivated counterpart, and after domestication, the genetic diversity of the cultigens decreased, with its 65.5% alleles inherited from the wild soybean, while 34.5% alleles newly emerged by evaluating the genetic diversity and differentiation of 196 wild soybeans and 200 landrace soybeans in China. Hyten et al. [14] also indicated that the soybean has lost many rare sequence variants and has undergone numerous allele frequency changes throughout its history.
With regard to the origin of soybean in China, there were several hypotheses including Northeast China origin [15, 16] , Yellow River Valleys origin [17, 18] , Southern China origin [19, 20] and multiple center origin [21] , according to archaeological and historical investigation, the geographic distribution genetic diversity of annual wild soybean and cultivated soybean, ecological and biological comparison. Dong et al. [4] analyzed the genetic diversity of twelve morphological and biological traits of 6172 annual wild soybeans grown in China, and proposed there were three genetic diversity centers in China, namely, the Northeast, the Yellow River Valley and the Southeast Coasts, among which the Northeast center might be the primary center of annual wild soybean in China. Xu et al. [22] found the wild soybean subpopulation from southern China showed the highest genetic diversity, the medium in Huang-Huai-Hai region, and the lowest in northern China through analyzed morphological characters, isozymes and RFLPs of cytoplamic DNA of more than 200 annual wild soybeans from various ecological regions in China, and proposed that South China was the center genetic diversity and might be the center of origin of wild soybean in China. Gai et al. [20] suggested that the ancient southern China G. soja population might be the common ancestor of all cultivated soybeans, and evaluated progressively to the ancient cultivated soybean, then ancient cultivated soybean in various regions accordingly evaluated to all kinds of cultivated soybean types. Through analyzing genetic diversity and peculiarity of annual wild soybean from various ecoregions in China, Wen et al. [11] also found the Southern China subpopulation showed the highest allelic richness, diversity index and largest number of specific-present alleles, thence, proposed Southern China should be the major center of diversity for annual wild soybean.
Tandem simple sequence repeats (SSR) or microsatellites, iterations of 1 -6 bp nucleotide motifs, are abundant across genomes and show high levels of polymerphism. SSRs are usually considered as evolutionarily neutral DNA markers [23] , and constitute a rather large fraction of non-coding DNA and are relatively rare in protein-coding regions. More than 1000 SSR markers have been explored and mapped in G. soja involved mapping populations [24] . Sequence-related amplified polymorphism (SRAP) developed by Li and Quiros in 2001 [25] is a simple marker technique for the amplification of open reading frames (ORFs). It combines simplicity, reliability, moderate throughput ratio and facile sequencing of selected bands. SRAP targets coding sequences in the genome and results in a moderate number of co-dominant markers. It is based on two-primer amplification, and twenty percent of the SRAP markers were co-dominant. Li et al. successfully tagged the glucosinolate desaturation gene BoGLS-ALK with SRAP markers. SRAPs were earliest developed and utilized in Brassica [25] and currently also amplified in other crops such as rice, wheat, cotton, maize, soybean, rapeseed (Brassica napus L.), potato, orange, eggplant [26] [27] [28] [29] [30] . SRAP has been adapted for a variety of purposes, including map construction, gene tagging and genetic diversity studies [31] . In the study, we utilized both SSR and SRAP markers, for a more comprehensive explanation of the genetic diversity from the whole genome level including noncoding DNA and the open reading frames.
In this article, in order to comprehensively evaluate the genetic diversity, genetic relationship and differentiation of 149 annual wild soybeans mainly from 3 provinces of southern China, we made use of SSR mainly locating at the non-coding regions and SRAP markers lying in the coding regions to analyze them, which contributes to reveal the genetic relationship of wild soybean from southern China, and proposes new evidence for explanation of origin of soybean in China.
Materials and Methods

Plant Materials
One hundred and forty one wild soybean accessions ( Table 1 ) used in this study including 58 wild soybeans from Hunan province distributed in twenty three counties and cities, 56 from Fujian province distributed in twenty six counties and cities, 27 from Gunagxi province distributed in fourteen counties, and 8 from Northern China (3 from Liaoning, 2 from Hebei, 1 from Gansu, 1 from Shandong and 1from Shanxi), in which 8 wild soybeans from Xintian of Hunan province are collected by our research group, and another 141 wild soybean germplasm were provided by Prof. Qiu from the Chinese Academy of Agricultural Sciences. For analyzing the genetic relationships between wild soybeans distributed in different ecological regions, we partitioned the 149 wild soybeans into four groups that were Hunan subpopulation, Fujian subpopulation, Guangxi subpopulation and Northern China subpopulation. 
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netic distance and differentiation, and clustering analyzing. SSR: The PCR reaction was performed in a 20-μl reaction mixture containing 2 μl of template DNA (50 ng), 2 μl of 1 × PCR buffer with MgCl 2 , 2 μl of 2.5 mM dNTPs, 2 μl of 1.25 μM forward and reverse primers, and 1U Taq DNA polymerase. The amplification was started with 5 min at 94˚C followed by 35 cycles of 30 s at 94˚C, 30 s at 52˚C, 30 s at 72˚C, and 10 min final extension at 72˚C. The actual annealing temperature was adjusted by the different primers.
SRAP: The PCR reaction was performed in a 20-μl reaction mixture containing 2 μl of template DNA (50 ng), 2 μl of 1 × PCR buffer with MgCl 2 , with MgCl 2 , 2 μl of 2.5 mM dNTPs, 2 μl of 3 μM forward and reverse primers, and 1U Taq DNA Polymerase. The amplification was started with 5 min at 94˚C followed by 5 cycles of 1min at 94˚C, 1min at 35˚C, 1min at 72˚C, and then 35 cycles of 1min at 94˚C, 1min at 50˚C, 1min at 72˚C, and 7 min final extension at 72˚C. Amplified products were fractionated by electrophoresis in 6% denaturing polyacrylamide gels and stained with silver staining. The size of the stained band was analyzed based on its migration distance relative to the 50 bp ladder DNA Marker (Dongsheng biotechnology Ltd.).
Data Analysis
Banding profiles generated by SSR and SRAP markers were compiled into a data binary matrix based on the presence (1) or absence (0) of the selected band. Every primer pair or combination as a locus and every variant (band) as an allele were counted.
Genetic diversity was calculated using Simpson genetic diversity index (H i ) and Shannon-Weaver index (I). where k means the total number of loci in the study. For SSR, number of alleles (A) and rare alleles ® are counted for each locus, where A＝ΣA i ; A i is the number of alleles of the i th locus in a population; A is the total number of alleles of all loci in a population. And for SRAP, number of polymerphism bands (P) and rare variation ® for each primer combination are also counted.
The genetic similarity matrix was used in cluster analyses with the unweighted pair-group method of the arithmetic average (UPGMA) under NYSYS-pc 2.1 (Exeter Software, NY, USA) and the resulting clusters were expressed as dendrograms. To examine the genetic relationship among populations, Nei's [33] genetic distance was generated by GenAlEx 6 [34] and a dendrogram was constructed with the unweghted pair-group method of averages (UPGMA). An analysis of Molecular Variance (AMOVA) was used to detect the population differentiation and was also calculated under the Gen AlEx6. F-statistic were tested by 1000 permutations and significant differences between populations declared if measured variance is lower than 95% of the variance in the null distribution [35] . A Mantel test [36] was performed to estimate a correlation between the matrices of Nei's [33] genetic distances generated by SSR and SRAP data using GenAlEx 6 (1000 permutations).
Results
Genetic Diversity and Allelic Richness by SSR and SRAP Markers
Forty one SSR loci produced a total of 421 alleles in 149 wild soybeans with a mean of 10.27 per locus and a range from 5 to 16. The wild soybeans from Fujian province had the highest allelic richness with an average of 8.8 alleles per locus, and that from Guangxi province had the lowest allelic richness with an average of 6.85 alleles per locus in the three Southern wild soybean populations ( Table 2) . 18 SRAP primer combinations detected a total of 90 polymorphic bands in whole wild soybean population with a mean of 5 per primer combinations. Hunan subpopulation was amplified the most polymorphic bands (P = 86) in 4 subpopulations ( Table 2 ). The mean genetic diversity index based on 18 SRAP markers showed the same tendency as SSR, that was Fujian subpopulation was detected the highest genetic diversity (I = 0.803) in whole population ( Table 3 ). In addition, the data of gene diversity index showed there was more genetic diversity detected by SSR markers (I i = 1.987) than by SRAP markers (I i = 0.918), but due to the number of SRAP primer combination was relatively fewer, this result further needed to be verified. The number of rare alleles of Fujian subpopulation based on SSR data was the largest with an average of 0.68 per locus, and that of Guangxi subpopulation was the least (0.20) in three southern China populations. Although the number of wild soybean of Northern China in this article was only 8, there were still found a total of 4 rare alleles in the population. It was worth mentioning that there had 4 (of 6) rare alleles at Satt279 on LG H in wild soybean of Hunan were also detected in cultivated soybean of Hunan in our another research, and at this locus was not any rare allele detected in another 3 wild soybean populations, therefore we speculated some new variations should have arisen only in cultivated and wild soybean of Hunan province ( Table 2) . Different from SSR results, the number of rare variations detected in Hunan subpopulation was the most in 4 wild soybean populations ( Table 3) .
Genetic Relationships
UPGMA Clustering Analysis of 149 Wild
Soybeans by SSR The SSR profile was used to determine the genetic similarity matrices, which was then used to construct dendrogram by the UPGMA method. The UPGMA-derived dendrogram assigned the 149 wild soybeans into six major clusters designated as: "Ⅰ", "Ⅱ", "Ⅲ", "Ⅳ", "Ⅴ", "Ⅵ" at the Similarity Coefficient of 0.8. Cluster "Ⅰ" consisted of 93 wild soybeans including nearly a quarter of wild soybeans from Hunan province (16) and the vast major-ity of wild soybeans from Fujian (46) and about all wild soybeans from Guangxi province (26) ( Table 1) . For further analyzing the relationships of wild soybeans Cluster "Ⅲ" included 13 wild soybeans from Hunan and 5 from Fujian. In which, 6 from Southern Hunan, 2 from Northeastern Hunan and 1from Western Hunan clustered in a small group.
Cluster "Ⅳ" included 8 wild soybeans from Hunan and 2 from Liaoning of Northern China in which 7 from Southern Hunan and 1 from Liuyang of Eastern Hunan.
Cluster "Ⅴ" consisted of 5 wild soybeans all from Hunan including 3 from Northeast region, 1 from Western region and 1 from Easter region. Cluster "Ⅵ" included only 1 wild soybean from Western Hunan. Through analyzing the dendrogram based on SSR we found the wild soybean from Guangxi mainly gathered in Cluster "Ⅰ"; the wild soybean from Hunan mainly gathered in the lower part of the dendrogram including Clus-ter "Ⅱ" to "Ⅴ"; as for the wild soybean population of Fujian, in which 46 gathered in Cluster "Ⅰ", 10 gathered in Cluster "Ⅱ" to "Ⅲ", in spite of a few of wild soybeans gathered in the lower part of the dendrogram, their distribution was very widely. Therefore, we thought that Fujian could be a center of genetic diversity of wild soybean in Southern China. And the wild soybean from Fujian and Guangxi had closer genetic distance than that from Hunan, in spite of the geographic distance between Guangxi and Hunan was smaller than that between Guangxi and Fujian. Furthermore, the wild soybeans from Liaoning showed higher genetic distribution than others from Northern China in the study.
Soybeans by SRAP The clustering results of UPGMA of 149 wild soybeans by SRAP were very different with that by SSR, in which the wild soybeans from Hunan all clustered together in a Cluster alone while they were distributed in all major Clusters based on SSR. The 149 wild soybeans were distinctly assigned into two major clusters designated as "A" and "B" by the UPGMA-derived dendrogram based on SRAP ( Table 1) . Cluster "A" consisted of 58 wild soybeans which all from Hunan, and was further classified into two subgroups named as "a" and "b". Subgroup "a" consisted of 36 wild soybeans including 20 from Northern region of Hunan mainly located on between latitude 29˚ and 30˚, 8 from Xintian of Southern Hunan, 4 from Western Hunan, 4 from Eastern region of Hunan; Subgroup "b" consisted of 22 wild soybeans in which 13 from Southern Hunan, 6 from Southwestern Hunan and 3 from Eastern Hunan. The same with the results based on SSR, in spite of the number of materials was few, the wild soybeans from Eastern Hunan were assigned in two different groups, which suggested the wild soybean from eastern region of Hunan including Changsha and Xiangtan showed higher genetic distribution.
Cluster "B" consisted of wild soybeans respectively from Fujian, Guangxi and Northern China, and could be further classified into three subgroups designated as "c", "d" and "e" in which 27 wild soybeans from Guangxi all gathered in subgroup "e"; among 8 the wild soybean germplasm from Northern China, 1 from Gansu gathered in subgroup "c", 6 (2 from Liaoning, 2 from Hebei, 1 from Shanxi and 1from Shandong) gathered in subgroup "d", and 1 from Liaoning was clustered in subgroup "e"; the wild soybeans from Fujian were cluster in three subgroups, in which 4 gathered in subgroup "c", 35 in subgroup "d" and 17 in subgroup "e".
Similarly, the wild soybeans from Fujian and Guangxi were clustered together in one Cluster, and the genetic distance of wild soybeans of Hunan was far from them.
Genetic Differentiation and Distance among the Four Wild Soybean Populations
The values of Nei Genetic Distance revealed that the genetic distance between Hunan and Fujian wild soybean populations was smallest (0.329), and that between the Northern China and 3 Southern wild soybean populations was farer based on SSR analysis in the study ( Table 4) . On the other hand, the analysis of molecular variance (AMOVA) was used to partition the SSR and SRAP variation among and within 4 wild soybean populations. Most of variation (SSR 94%, SRAP 73%) was detected within the four populations, while only a smaller but significant part of the variation (SSR 6%, SRAP 27% P < 0.001) was attributed to variation among subpopulations (Tables 5 and 6 ), which indicated that geographic differentiation played an important role in genetic variation. In addition, the AMOVA by SRAP showed much more variation among subpopulations (27%) than that by SSR in the study.
UPGMA Clustering Analysis Based on Genetic Distance of the Four Subpopulations
The dendrogram based on the genetic distance by SSR and SRAP among the four wild soybean populations illustrated the genetic relationship between the Hunan and Fujian wild populations was nearest, and the wild soybean population from Northern China was finally clustered with another three wild populations from Southern China at the D = 0.56 based on SSR (Figure 1) . The dendrogram by SRAP showed the very different results that the Fujian, Guangxi and Northern China subpopulations clustered together firstly, then clustered with Hunan wild soybean population at D = 0.93 (Figure 2 ).
Mantel Test between SSR and SRAP
Mantel test between distances matrices of SSR and SRAP indicated that there was a positive linear correlation between the two elements (r = 0.25), and which was a weak correlation.
Discussion
Genetic Diversity of Wild Soybean in China
The genetic diversity of wild soybean from some provinces of South China had been analyzed in many studies. Zeng et al. [37] investigated that the distribution and characters of wild soybean in 41 counties of Hunan province and found the germplam resources were very rich with vast geographic distribution and many populations. In this study, we analyzed the genetic richness, genetic diversity, and rare variants of annual wild soybean populations mainly from southern China including Hunan, Fujian, Guangxi, and some provinces of Northern China by SSR and SRAP markers. We found that the wild soybean from Fujian province showed the highest genetic richness, the largest genetic diversity index and the most number of rare variants in the four populations based on SSR data in the study, and genetic diversity index by SRAP also showed Fujian subpopulation had the highest genetic diversity in whole population. In the dendrogram, the wild soybean accessions from Fujian showed the highest genetic distribution in different clusters by SSR clustering. In addition, we also found the wild soybeans from Guangxi clustered with those from Fujian in dendrograms based on SSR and SRAP data, although Guangxi is closer to Hunan than to Fujian. Cheng et al. [39] analyzed 192 wild soybean genotypes from Jiangxi province in Southern China using 48 SSR markers shared 73% SSR markers with our study, and the results showed the average polymorphism information content (PIC, or Simpson index) was 0.706, which was also lower than genetic diversity of Fujian subpopulation (Simpson index = 0.791) in this study. Therefore, based on the above results, we thought that Fujian province especially 25˚ north latitude region could be one of centers of the genetic diversity of wild soybean in Southern China. Zhuang et al. [19] also proposed that the southern China, especially 25˚ north latitude region was worth noting in the study of origin of soybean because they found that the similarity between the DNA fingerprints of wild soybean and cultivated soybean in southern China was higher than that in northern China. It was also worth mentioning that SRAP markers produced the most polymorphic bands (86) and rare variation site (4) in Hunan subpopulation than another 3 subpopulations, which might be due to the types of phenotype of Hunan wild soybeans was more richer than that of Fujian wild soybeans in the study.
Geographic Differentiation and Distribution
In the long-term evolution of wild soybean, different wild soybean populations were formed to adapt to the special ecological environment. We detected some specific-present alleles in different wild soybean populations from Hunan, Fujian, Guangxi and some regions of Northern China. In population genetics, if an allele is detected in only one subpopulation in whole population, the allele is called rare allele [40] . The results showed the wild soybean population from Fujian was detected the most rare alleles (28) at 41 SSR loci, and even if Northern China population included only 8 core germplasm was detected four rare alleles. We also found there were 4 rare alleles detected at Satt279 on LG H in wild population from Hunan also detected in cultivated soybean population from Hunan in our other research, and not rare allele was found in Fujian, Guangxi and Northern China wild populations at the locus. There were also some rare variations detected in wild soybean populations using 18 SRAP primer combinations, in which Hunan subpopulation had the most number of rare variations with a total of 4 rare variations and Fujian subpopulation was also detected one rare variation. In the light of neutral theory, Kimura [41] thought that polymorphic alleles were predominantly neutral, rare variant alleles could included slightly deleterious and sometimes even definitely deleterious alleles in addition to selectively neutral ones, which indicated that rare variant allele reflect the total mutation rate much more faithfully than polymorphic alleles. In addition, for extremely large populations undergoing sudden environmental change, a rare allele of major effect contribute to adaptation to sustained intense directional selection, and restricted population size may be elimination of advantageous rare alleles [42] , which suggests that for the certain population, the number of rare alleles reflects the richness of genetic diversity to some extent and the ability to adaptation in the local ecological environment. Therefore we suggested that some special variations at unique locus might be arisen in specific ecological populations including wild and cultivated soybean for adapting to local environment, and geographic differentiation should have its relevant genetic bases. The variation among different provinces accounted for 6% and 27% of the total variation respectively by SSR and SRAP, which were less than the intra-subpopulations variation. Wen et al. [11] found 2.7% variation obtained among subpopulations of annual wild soybean in China based on SSR data, and thought the number of mutant alleles due to geographic differentiation should be relatively small since all the alleles were formed and accumulated during the long systematic development of the species.
The relationships among subpopulations by UPGMA clustering showed difference results between SSR and SRAP, in the SSR clustering, the wild soybean population from Hunan was clustered with that from Fujian firstly, then with Guangxi subpopulation, and finally with Northern China subpopulation; while in the SRAP clustering, Fujian subpopulation was clustered with Guangxi subpopulation firstly, secondly with Northern China population, finally with Hunan subpopulation. But from UPGMA clustering dendrograms of all 149 wild soybean accessions in the study, we found whether in SSR or SRAP clustering results, the wild soybeans from Hunan showed farer genetic relationship with Fujian and Guangxi wild soybeans, and the wild soybeans from Guangxi all clustered with wild soybeans from Fujian. The present results of genetic relationship among different provinces in southern China showed the genetic distance between Fujian and other two provinces (Hunan and Guangxi) in southern China was closer. Many researchers thought South China was the center of origin of wild and cultivated soybean [20, 22, 11] , while the soybean of various regions in South China had different genetic diversity, through our study the wild soybean from Fujian province showed highest genetic diversity and rare variations, at the same time, the wild soybeans from Fujian showed highest genetic distribution in clustering dendrograms, and had nearer genetic distance to Hunan and Guangxi, which suggested that Fujian province region could be one of center of diversity of annual wild soybean in southern China and could be a center of origin of wild soybeans, but because of the wild soybean materials in the study only from a few of region in southern China, so we should do further research about the origin of wild soybean of southern China. Liu et al. [43] also proposed that the photoperiod and temperature reaction of wild soybean in Fujian was as same as that of the autumn cultivated soybean, and speculated northwest of Fujian might be the origin of cultivated soybean.
Comparison between SSR and SRAP Markers
SSRs (Simple Sequence Repeats), are uniformly distributed on the eukaryotic genome, and are often found at frequencies much higher than would be predicted purely on the grounds of base composition. SSRs are inherited by codominant Mendelian pattern, and mainly located in non-coding region of genome. While SRAP (Sequencerelated amplified polymorphism) are explored for amplification of open reading frames (ORFs), which are a portion of a gene sequence and contain a base sequence can be encoded protein. SRAP targets coding sequences in the genome and results in a moderate number of codominant markers [44] . Due to SSRs and SRAPs amplified distinct region in the genome, we used the two molecular markers and analyzed the genetic diversity and relationship of wild soybean accessions in different provinces through more comprehensive point of view. Mantle test indicated that there were weak correlation between SSR and SRAP (r = 0.25). Gai et al. [30] found, genetic distance estimated based on SSR and SRAP data were significantly correlated with each other, and similar clustering results were achieved through investigating 19 maize varieties, and SRAP markers displayed more genetic variation, diversity and higher discriminative power in varieties identification in Maize. In the study, we also found that there were some similarities between SSR and SRAP result, for instance, the genetic diversity index all showed the genetic diversity of Fujian subpopulation was highest in the four subpopulations in the study; and the clustering results of SSR and SRAP data all showed the gene relationship of wild soybeans from Hunan was far from the other two subpopulations in Southern China including Fujian and Guangxi; moreover the two semiwild soybeans from Hunan (H46 and H47) which 100-seed weight = 3 g clustered together whether in SSR clustering or in SRAP clustering. In addition there were some difference in the clustering results that Hunan subpopulation clustered alone in a group had farthest genetic distance from the other wild soybean subpopulation from Southern China, and the wild soybeans from Northern China were clustered with Fujian wild soybeans in a group in SRAP clustering; while in SSR clustering course, Hunan subpopulation was clustered with Fujian subpopulation, and Northern China subpopulation showed the farthest genetic relationship with the another three subpopulations from Southern China. And genetic diversity index (I = 0.918) by using SRAP was lower than that by using SSR (I = 1.995), which could be caused by the relatively small number of SRAP primer combinations Because of the amplification section was almost different between SSR and SRAP, the discrepancy of clustering should exist between SSR and SRAP. Gai et al. [30] proposed the hybrid purity identified by SRAP marker was more vicinal to field test than that by SSR marker. We should do further investigation to verify which marker was closer to the phenotypes using more SRAP primer combinations. At present, we suggested that using SSR and SRAP markers could reflect the whole genome variation more comprehensively, and the analysis results were more reliable.
